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SA number of e%-aluations of the efli- pare it. the dog; (a) thc efficacy of a non-'4 acy of nontiabl)e --accmnes ag-ainst ex- tiable v-accine administered via the put-
perimental coccidzuidomixcosis have moniary route nith that administerW
been matde in latboratorv animals. Ne- subicutaneously and (b) to determine the

4 groni etal (1949) and Vogel et at (1934) degeeof proection afforded by the %-ac-
used guinea pigs for their studies. cinations in combination with ampho-
Friedman and Smith (1956). Levine et tericin B therapy-.
at (1960,1961). Consverse et -at (1962),
and Kong et al (1963) used mice.. Levine
et at (11962) and Siosk-i ei ati (1963) used O'raaiisi.ý-The organismi used in
monkeys. All these investigators found these experiments unas C. iumiiis'. strain
thnat, althoutgh survwival time- of the im- Silveara. grown on modified Sabouraud

II n, n;ze animals could be extended by (0-1% yeast extract) agar plates at 34 C
the vaccines used, the majority of in- until arthrcspores. vere formed and har-
fected animals harbored -ijable Coeaidi- vested as a dry pdwder by va.cuum ap-
oldesimmuiihs for long periods after chal- paratus after, desiccation of the plates-

lenge 1~idnc-ulkdvaccines were pre-
Campbell and Hill (1959) in their pared by exoueof the aithrosporst

studies of therapyin exemetal coc- 0% aqueous formaldehyde ait 23 C for
i dioidonmcosis of -mice found, that thme 41,8 hours- The- aribopoe 'were then

peoubilized form of amphoteuicin B washed and resuspended lin normal Sa-
for ntrvenus se-as more readisk line at concentrations of 8 m per m

absorbed firom-th~e gastroiintestinal tract (dry w-eight) for the subcuti.neous and
than was the pireparation made for oral mntratracheal -%accines a:A 40 mg per ifl
use- The drug was well tolerated and ffor the aerosol vamccine.
demonstrated no appret- clinical -side Vý-ciwalieM.;-Pulimonaryvaccination
effects-. These in%-estigators wemreble to was accmitplished either by- inhalation

prolong surviv-al in mice challenged with of the aerosalized %-.cmie or by intra-w
C. iunuwiis by- mixing amphotericin B in tracheal instillation of the spore suspen-
the drinking water-. ioll.

*The purpocs of this study wa.s to com- A plastic box with a ioliume-of 2 cubic

j Rediulfor u~itioa~ Th963feet (equipped with an air filter to maik-
.- ~ rU wem~t___incu~ae I tain normal air presure within the box)

the~rr~d~~ dLa~~er AUU~1(~. -- was used as an -.erosoi chamber. Two 3-
Vnvnu%:atcd loy the Natimta1 &'&ty cmr mcd~it inch ports; coivered with slit, rubber dia-

Uearh 191.B~M~1~l 'icu 1:m.prims permitted the inserion of the
Preset add&cR5 1. 1%- ;Atv Mc&faim Re- dogs" muzzles in-to thmckchmber fora 10-

~cah ad )utn~ulLalwa:t~;itLI~ minute exposure to the aeO±L. h

t Fm-mt addms&no -dm of umnzy '1.%It& nozzle of a no. 1S DcVilbiss nebulizer
6~w, Ohj~ State tUti,7nr-ty-. Columnha±, 0O.m was inserted through a small hole in the

/ J
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end of, the box. Four nil of the -vaccine Paihelogy.-The animals were s; cri- I
(40 mug per mil) were aerosolized in the ficed with vtrny Neimbutal (Abl-Oltt
cham be- over a period, oi 3 minutes. Laboratories). Their gross patbaologyIn-trarac~ca vacntoIa c . eode.ad!susfotalvs
complished after tranquilizing the ant- cera were fixed in 10% foermalin. emn-
nufAt prn (rmiiehdo bedded inpafinsealyecoed

chloide.Wyeh Laoraorie, Ic-).andexamined histologicall atr - an
One hand of the assistant wa lcding with Gienisa, Cuomori silver methen-
over the mouth and niuzzle of the supine amine, and Zichi-Neelsen acid-fa;st
animal. 1 mil of the vaccine (.8 mg per stains.
mil) was injected intratrachealky 3 cm REUT
below the larynx fronm a 2-mi hypoder- Et1
nmic- syringe fitted waith a three-quarter- Three groups of mature, mixed breed
inch 20-gauge needie, the animal was dogs of both sexes, 7 to 10 kg in weight,
immediately lifted with the head up, and v-!ccinated either subeuta.neously. intrat-I
the aiiii'a- was occluded momentarily. trachcally. or 1-ia the respiratory route
Removalm of the -hanqd front the-muzzk ly. inhaltio, received a respiratory
resulted int iramediate inspiration of the challenge of approximately 80,000 ar-
i-accine siLpensionm in the trachea. throspores 30 days after the second vac-

SublcutaneCous, vaccination was made cination.,as did anthrgroup of non-
by injection of 1 mil of the vwaccine (S tug -vaccinated dogs.. Unchallenged treated
per ml) in the Lateral thorwax immedi- dogs and vaccinated dogs (2 per grop)
ate4- posterior to the scapubla were maintained as drug and vaccine

-All v-accinations were repeated after a controls.
2-week period. In.mediately after respiratory chal-

Respira!.ry r1W1lcxagF-The challenge lenge half- off the dogs in -each, of - the. 4
aerosol was generated in a 6200-liter test exp'erimental groups wereplaced on- an
chamber,(Wolf1e. 1961) by-conipressed oaml amphotcmicin- Btherapy- regimen of,

air. The forcm -generated -by rupture ci 150 mg pier day (dissolvwed in the drink-r
fthe diap&ag covri the end 6( a ing water) for 20das. Eight wesafter
metal tube conataining -6able, dry- C, iin- challenge complete niecropsies; with his-
wiit is arthrospoces disseminated them tological studies of all isn'ternal organs
throughout the chamber. The theoret-i- were madle on alt anitmals
cal inhaled dose was calculated from the Figures I through 8 illustrate the

Ccloud concentration, the- average volume pathological changes noted in the ani-:-

of canine lungs, tim canine respiration malIs in each of 2 experiments. Each
rate, And the lcpgth of exposure.. Cloud photograph is representative of a largeI
concentration was determined lr- plate number of serial tissue sections front all
counts of the contents of filter paper aninials, in its respecvtive group. In addi-
sampleirs .through which measured tion, figures 5 through S serve to visual-
amounts ofthe aerosol had been drawn- izc the terms negakive, minimal. unoder-

Tkrapy..-Oral therapy with presolu- ate, and severe pathological involvc-
biz~ed amphotericin B (Fungizone. ment, referre~d to in tables I and 2.
E.. R.. Squibb & Co.) was administered In the fist- experiment: neither of the
either in the drinking water or mixed pulmonatry routes of v-accination pra-
with the food in a split dose of 75 tug vided protection alolue or in comliina-j
tuice a day for,270 days.. The total dose tion with-anphotercin B, nor was pro-
approximated 3 g. tection provided by amphotericin B

-777-I
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but for this exoerim-ent it nns adminis- snores- althoiwrh all of the anintils Con-
tered as a split dose given twice daily tracted pultu~nary coccidioidomycosis
mixed with the animal's food. in both when exposed to th~e live %xV. nisin via
experiments closse attention was given the respiratory route- The results oh-
to assure the dog*-- full daily receipt of tamned in our study also indicated that
drug. No vomiting, diarrhea, or other the immune mechanism was not sutfi-
untoward reactions were ever noted. cientlv stimulated 1w inhalation of
Two unchallenged untreated dogs killed arthrospores to prevent infectian.

mered as entironmental room controls. It is postulated that the lung clearance

Ten weeks after challenge all animals mechanism disposed of the arthrospiores
were necropsied. The results of this as nonviable particulate matter in suffi-[
expernment are shown in table. 2. In dient quaintity to prevent an appmarent
striking contrast to the sever-e disease in response.
the control animals (figure 8). only 4 of No explanation is offered for the
the 9 dogs receiving vaccination and sterile abscesses that occurred at the in-
therapy demonstrated any histopatho- jection site in the subcutaneously %-aIc-
logical changes. These changes were cinated dogs. This reaction was subse-f
ver- minimal (figure 6) and indica-tive quenfly greattsy reduced. kut not en-

ofself contained disease. tirelv eliminated. by dividing the dose
The vaccine coto os(vaccinated, and administering iinseparate site-s.

untreated.,unchallenged), the environ- The nonvaccinated but treated dogs
mental controls (nonvaccinated, un- %ere surprising in their positive response
treated, unchalleged),. and the drug to challenge. Previous amphotericin II
contriols (noni-accinated; treated, un- therapy of mice in these laboratories
challenged) were without histologica (Converse et at, 1963) had substantiated
interestL Intensive examinationi of -the the results of Campbell and Hill (1959).
kidney tissues of all dogs receiving and'it had been believed that the dogs
therapy a mounting to a total dose of woukiat most. show rn-lv minimal re-I
more than 3 gý failed to disclose renal s'po-nse to challelug~e.
changes due to amphotericin B. Cultural studies of- the lung tissues in

these experimntias kwer not- made, since
DIS~tSIOXprevious experience in oumr laboratories

Ilitchner and Reising (1952) demon- had shown that, -almost without excep-
strated the feasibility of inmparting im- tion. C. inimuilis can- be cultured from
munity by inhalation of aerosolized at- the %ungs ofnoitamccinated challenged
tenuated microorga~nisms. As pointed mice. monkeys. or dogs and that it- is
out 1w Aleksan~drov and his associates very difficult to culture C. jmvilijs fromi
(1931,). one of the principal advantages vaccinated animals with minimal, focal-
of thismetbmdis the ease and rapidity of ized, self contained coccidiodonytcosis,
vaccinating Large groups. E-7igelsbach even when sriherules can be seen in his-
and co-workecrs (1961) found evidence tolegical sections stained with spec-ific
that aerogenic vaccination with attenu- fung-us stains. In the latter instance the
ated Pasleardlla lalarcasris afforded per- possibility exists that, even though the
haps% greater im;inunity aga inst tulare- orwganism can be seen in the lesion, it
mia-, than did the dermal route. may bie nonviable.

Slnski et Al (1963) reported decreased Biell et a] (1962) have reported in an
moitality in monkeyws immunized with addendum the possible association of
killed, aerosolized C. immui is arthre- human and canine rena Itubular damage

- - - - .- ~.--~wr
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with intravenous administration of am- cdideomyd•rkie rne;u!i;ct• -.. e=•-
photericin B. Sanford et al (1962) de- ous injection of a vaccine of this type or
cnr'bed a nephrocalcinosis and marked of the type developed by Levine et al
mtorphological changes ir. 3 renal biop- (1962), comnined with low oral doses of
sies of human patients, with distinct aniphotczicin B at the time of known
renal functional deficits being noted in laboratory accidents.
all patients intravenously treated with
amphotericin B. However, no histologi- StUM•,tU("

cal evidence of renal damage attributa- A 3-phase study of v.-accination and
We to the use of aniphoterlcin B was antibiotic therapy in experimentai pul-
seen in the 2 drug control clogs or in any nionary coccidioidonycosis of dogs u.:ts
of the animals receiving treatment- A made to determine (a) the efficacy of
slight increase in the blood ure-a nitro- various routes of inoculation of a form-
get i-altkes of the drug-control dogs -.-as aklehvde-kilked arthrospore vaccine,
noted during and shortly beyond the (b) the combined effects of vaccination
test period. However. these values re- and oral amphotericin B therapy ad-
mained well within normal limits. Al- ministered immediately following respir-I though the blood serum levels of the atory exposure to Cocridioides iMMril',
drug were not determined in our dogs, and (c) renal damage or nephrotoxicity
the abs-c of renal damage is attrib- resulting from oral amphotericin B

Suted to the small amounts absorbed into therapy Neither of the pulmonary
the blood stream from the digestive routes of vaccination (aerosol or intra-
tract- tracheal). either singly or in combina-

It has been show n in this paper, and tion with oral amphotericin B therapy
by Castleberr" et al (1962) and Sinski (150 mg per day for 20 days following
et al (1963). that dogs exposed to challenge), prov;ided protection -4.rinst
respiratory doses as low as 2000 to a subLsequent respiratory challenge of
10.000 C. immilis arthrospores can be approximately SW.000 C. immilis arthro-
expected to develop severe or dissemi- spores. Neither subcutancous vaccina-

jo nated (extrapulmonary) disease.. The tion nor therapy alone prowvided protec-
number of dogs used in this study is ad- tion. I lowiever, S of 12 dogs receiving
nittedly small. lIowever. S of 12 dogs both subcutaneous vaccination and
subcutaneously -vaccinated and subse- therapy completely resisted the respira-
quently treated were negative to severe tory challenge. The remaining 4 ex-
--crosol challenge with 7000 to S,000 hibited veiy minimal, self contained
arthrospores. The renmaining 4 re- disease. Ilistolpathological examination
sponded very minimally, reve-aled no real damage or nephro-

it is evident that the incidence and toxicity in any of the dogs receiving
severi'ty of coccidioidomvcosis in aero- amphotericin B in a total dose of more
sol-challenged dogs can be safely and than 3 g. and their blood urea nitrogen
materially ieduced by combining the levels remained within normal limits.
phlysiolgical effects of a subcutane;-
ously administered killed arthrospore
v-accine with daily, orally admini--tered, A'dndroWM:. .V_ Gdcn. N. V.. Gazin, .. S.

pvesolubilized amphotericin B. If a Gapohk1I .G..1LaJ-.lcrg. 1.andSus-cyc.
V. 31. 195K. Voywnno-3lcli'.uq&iy Zhurnal

coroliary mayl be drawn between man V
and dogs. this may well be an excellent pkp, ,. It - v T.. .S. 31. and

protection to irlceirs in the field of --w- Uz J. P. 1961, Amer J Med 33:A-69.
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